Over-expression of the gene (bglBC1) from Bacillus circulans encoding an endo-beta-(1-->3),(1-->4)-glucanase useful for the preparation of oligosaccharides from barley beta-glucan.
An endo-beta-(1-->3),(1-->4)-glucanase gene (bglBC1) from Bacillus circulans ATCC21367 was modified by substituting its native promoter with a strong promoter, BJ27X, to increase expression of the gene when cloned into B. subtilis RM125 and B. megaterium ATCC14945. A 771-bp endo-beta-(1-->3),(1-->4)-glucanase open reading frame was inserted into a new shuttle plasmid, pBLC771, by ligating the ORF and pBE1, the latter of which contained the strong promoter, BJ27X. B. subtilis , transformed with the recombinant plasmid pBLC771, produced an extracellular endo-beta-(1-->3),(1-->4)-glucanase that was 130 times (7176 mU ml(-1)) more active than that of the gene donor cells (55 mU ml(-1)), while the enzyme from the transformed B. megaterium was 7 times (378 mU ml(-1)) more active than that of the gene donor cells. M(r) of the enzyme was 28 kDa, with proteolytic processing of the enzyme being observed only in B. subtilis cells. The major products of water-soluble beta-glucan hydrolyzed by over-produced endo-beta-(1-->3),(1-->4)-glucanase were tri- and tetra-oligosaccharides which can be developed as useful products such as anti-hypercholesterolemic, anti-hypertriglyceridemic, and anti-hyperglycemic agents.